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Endovascular treatment of aortic arch aneurysms with a proximal landing zone in zone I requires carotid-carotid bypass.
We report two patients with aortic arch aneurysms in whom we used a new hybrid approach by transposing the left
common carotid artery and left subclavian artery to the right common carotid artery. This innovative technique uses
a native vessel instead of prosthetic material and a shunt to maintain cerebral perfusion, thereby avoiding bilateral carotid
clamping. (J Vasc Surg 2013;58:535-8.)The hybrid approach in the management of thoracic
aortic aneurysms with an insufﬁcient proximal landing
zone has been developed as an alternative to open repair
to avoid cardiopulmonary bypass and deep hypothermic
circulatory arrest. Hybrid thoracic aortic aneurysm repair
combines supra-aortic artery debranching to provide
a proximal landing zone >20 mm, with subsequent endo-
vascular aneurysm exclusion by a stent graft.
In zone 1 of the Ishimaru classiﬁcation, the supra-aortic
debranching is generally performed through a cervical
approach, including right-to-left carotid bypass and
a carotid-to-subclavian bypass or a subclavian transposition.
We report two patients with aortic arch aneurysms in
whom we used a new hybrid approach by transposing the
left common carotid artery (LCCA) and left subclavian
artery (LSCA) to the right common carotid artery
(RCCA). This innovative technique uses native vessel
instead of prosthetic material and a shunt to maintain cere-
bral perfusion, thereby avoiding bilateral carotid clamping.
CERVICAL DEBRANCHING TECHNIQUE
Two cervical incisions are performed: a longitudinal
right incision 1 cm above the clavicle to expose the
RCCA, and a left transverse incision to isolate both LCCAs
and the prevertebral segment of the LSCA. Next, the LCCA
is dissected free from the level of the inferior cervical
ganglion up to the carotid bifurcation to mobilize it circum-
ferentially and allow adequate length to perform a direct
LCAA transposition into the RCCA through a retrophar-
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bypass; however, mobilization of the carotid arteries
requires an extensive anterior cervical dissection. To avoid
nerve injury, the vagus nerve needs to be left in contact
with the jugular vein. This procedure involves three steps
to avoid bilateral carotid cross-clamping:
Step 1: First, we insert an arterial shunt into a distal arte-
riotomy of the RCCA. The shunt used is the Pruitt-
Inahara shunt, which has occlusive balloons at its
ends. When the balloons are inﬂated, a simple tourni-
quet is needed at the proximal extremity to obtain
hemostasis through securing the proximal balloon.
Then, we perform a second proximal longitudinal arte-
riotomy for the LCCA-RCCA end-to-side anastomosis
(Fig 2). This anastomosis is therefore completed
without interrupting RCCA perfusion.
Step 2: Once the transposition is done, the proximal
RCCA clamp is removed and placed beyond the anasto-
mosis, allowing LCCA perfusion. The RCCA shunt is
then withdrawn, and the distal arteriotomy is closed
using 6-0 Prolene (Ethicon, Somerville, NJ).
Step 3: The prevertebral segment of the LSCA is reim-
planted into the LCCA while RCCA is perfused as
previously described by Morasch et al.1CASE REPORTS
Patient 1. An 88-year-old female patient with moderate
aortic valve insufﬁciency and hypertension presented to our insti-
tution with a 60-mm aortic arch aneurysm and an associated
35-mm aneurysm at the take-off of the LSCA. The aneurysm arose
15 mm proximal to the take-off of the LCCA. These lesions were
discovered during a workup for chronic epigastric pain. The
patient was otherwise healthy and physically active.
The distance between the aneurysm and the LCCAwas 10mm;
therefore, to obtain a 20-mm landing zone, the LCCA had to be
covered (Fig 3, A). A cervical LCCA and LSCA transposition in
the RCCA was performed ﬁrst, followed by endovascular aneurysm
exclusion. A 42-mm Cook TX2 thoracic endograft (Cook, Bloom-
ington, Ind), was delivered through the common femoral artery
and deployed in the proper landing zone. The patient’s535
Fig 1. Surgical management of the right carotid artery: a distal
arteriotomy allows shunt insertion, and the proximal arteriotomy is
the site of implantation of the left carotid artery.
Fig 2. Illustration shows double-vessel transposition in hemiaortic
arch debranching for treatment of an aortic isthmus aneurysm.
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enhanced computed tomography scan showed complete exclusion
of the aneurysm with permeable supra-aortic arteries (Fig 3, B).
Patient 2. A 63-year-old female patient presented with a
63-mm aneurysm of the aortic isthmus. She had no marked clinical
history and was still active. The distance between the LCCA and
the aneurysm was <10 mm (Fig 4, A). Therefore, we performed
cervical LCCA and LSCA transposition before placing a 40-  82-
mm Cook TX2 thoracic endograft through a femoral artery
approach, thus allowing proper aneurysm exclusion while main-
taining patency of the brachiocephalic trunk, the LCCA, and the
LSCA. This patient’s postoperative course was also uneventful, and
the control computed tomography scan showed excluded aneu-
rysm and patent supra-aortic vessels (Fig 4, B).
DISCUSSION
When the proximal landing zone of thoracic endograft
is localized in zone 1 of the aortic arch, the supra-aortic
debranching is usually performed through carotid-carotidbypass and subclavian transposition.2 New techniques of
total endovascular management of aortic arch aneurysm
using branched or fenestrated grafts are currently being
developed, and the ﬁrst clinical studies are being conduct-
ed; yet, these techniques are not yet widely available.3
Snorkel and chimney procedures are also feasible but
expose the patient to type I endoleak and retrograde type
A aortic dissection.4
We describe an alternative technique that avoids use of
prosthetic material. One condition is the availability of
a sufﬁcient length of the LCCA when extensively dissected.
Intuitively, this technique may reduce the infectious risk,
the dysphagia due to a prosthetic graft, and the possible
clot formation on the surface of artiﬁcial material. It might
also be a more durable procedure than bypass. Indeed,
Cina et al5 suggested, after an extensive literature review,
that carotid-subclavian bypass has lower patency rate than
subclavian artery transposition, with patency rates at 5 years
of 84% and 98%, respectively (P < .0001). Double-vessel
Fig 3. A, Preoperative and (B) postoperative volume-rendered computed tomography angiograms are shown for
patient 1.
Fig 4. A, Preoperative and (B) postoperative volume-rendered computed tomography angiograms are shown for
patient 2.
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through an upper ministernotomy and partial clamping of
the brachiocephalic trunk.6Our technique provides an entirely cervical approach to
double transposition and allows continuous cerebral perfu-
sion. Maintaining cerebral perfusion in these complex arch
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most frequent complication (7%).7 Egaña et al8 recently
described a similar technique. They ﬁrst perform a recon-
struction of the RCCA, leaving a sleeve to receive the
LCCA. This is an interesting method; however, it requires
elongation of both carotids and one additional anastomosis.
The use of a shunt in the RCCA is a common technique to
maintain cerebral perfusion but is contraindicated in the
presence ofmajor distal and proximal carotid atherosclerosis.
Transposition of the LSCA in the LCCA is a well-
established procedure and is currently mostly used when
endovascular repair of the thoracic aorta requires coverage
of the LSCA, with preservation of the left vertebral artery
patency and without an increased risk of nerve injury.1,5
In a technical note, Morasch et al1 described the carotid-
subclavian transposition technique with preservation of
the vertebral artery. According to their article, an arterial
transposition should be the ﬁrst choice when there is
a usable ipsilateral “source vessel.” A properly performed
transposition not only preserves arm, vertebral, and
mammary ﬂow but also obviates the need for proximal
subclavian ligation or transcatheter embolization to
prevent large retrograde type II endoleaks.
CONCLUSIONS
The current technique offers the main advantage of
avoiding graft insertion in the neck, and we think it mayrepresent a useful adjunctive technique for supra-aortic
trunk debranching, provided that the LCCA has sufﬁcient
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